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SYSTEM AND METHOD FOR DATA 
TRANSMISSION 

This application claims bene?t of priority of US. provi 
sional application Ser. No. 60/231,391 titled “Novel Data 
Transmission Architecture” ?led Sep. 8, 2000, Whose inven 
tors Were Trenton B. Henry, Henry WurZburg, Richard C. 
Counts, and Christopher D. SaWran. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to computer systems, and more 

particularly, to data transmission betWeen various units of a 
computer system. 

2. Description of the Related Art 
Computer systems typically include a several chips for the 

purpose of data transmission to and from peripheral devices. 
FIG. 1 is a block diagram of one embodiment of a peripheral 
controller chip. A typical peripheral controller chip includes 
various functional units. Such functional units may include 
a microcontroller/CPU, a serial interface engine (SIE), one 
or more peripheral interfaces, a memory management unit 
(MMU) and a direct memory access controller (DMAC) 
associated With each interface. The microcontroller/CPU 
may be a simple (and sometimes loW-speed) processor 
Which manages the data How Within the chip from one 
interface to another. The SIE may include logic that trans 
lates a data format betWeen a serial data stream of a serial 
bus to a parallel data stream internal to the chip. Similarly, 
any peripheral interface may perform data translations 
between a format suitable for the peripheral bus and the 
format of data internal to the chip. The MMU may include 
a FIFO (?rst-in ?rst out) memory, as in the embodiment 
shoWn, or a dual-ported static random access memory 
(SRAM) in other embodiments. The FIFO or the SRAM of 
the MMU may provide temporary storage for data being 
transmitted betWeen tWo interfaces to alloW rate adaptation 
and/or ?oW control betWeen the interfaces. A DMAC asso 
ciated With each interface may control data transfers 
betWeen the MMU and the various external interfaces. The 
chip may also include an internal address and data bus to 
accommodate the data transfers internal to the chip. 

Such devices as the one described above may experience 
signi?cant delays and latencies during their operation. Each 
functional unit transmitting data internal to the chip must 
?rst acquire control of the internal data and address buses. 
Thus, other functional units needing to transmit and/or 
receive data may be delayed until the buses are released. The 
process of acquiring and releasing the bus by each of the 
functional units may sloW doWn the movement of data 
through the chip. This may also result in more demanding 
processing requirements for the microcontroller/CPU. As a 
result, many such chips may not be suitable for use in 
systems that require high-speed data movement. Further 
more, since the bandWidth of the FIFO or SRAM (i.e. the 
ability to read from or Write to) is much greater than the 
required bandWidth for data transmissions betWeen one 
functional unit and another, MMU utiliZation may be very 
inef?cient. 

Another performance issue may deal With the type of data 
being transmitted. In some cases, the data being transferred 
betWeen tWo function units may include commands, Which 
may need to be intercepted and interpreted by the MCU/ 
CPU. 

In addition to the performance drawbacks, such chips may 
be expensive to implement. In particular, the need for 
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2 
DMACs may signi?cantly increase the cost of a given 
device. Such devices may also require a bus arbiter in order 
to arbitrate access to the internal buses. Adding a bus arbiter 
may further add to both the complexity and expense of such 
a device, as Well as increasing the complexity of other logic 
that must interface With the bus arbiter. A FIFO memory that 
may be employed in some embodiments may consume a 
signi?cant amount of chip area. 

In general, many such devices With greater logic com 
plexity may be more costly to implement and yet still may 
not meet the requirements for high-speed data transmission. 

SUMMARY OF THE INVENTION 

An interface chip is disclosed. In one embodiment, the 
chip is a peripheral controller in a computer system. The 
peripheral controller includes a microcontroller/processor 
(MCU/CPU) coupled to an internal data bus and an internal 
address bus. One or more interfaces, including either one 
serial interface or one parallel interface are also coupled to 
the processor via the internal address bus and the internal 
data bus. The interface chip also includes data movement 
circuitry, Wherein the data movement circuitry is con?gured 
for transmitting data betWeen a ?rst of the plurality of 
interfaces and a second of the plurality of interfaces using 
time division multiplexing. The use of time division multi 
plexing for the interfaces and the MCU/CPU may guarantee 
a certain amount of bandWidth to each of these units. 

In one embodiment, the data movement circuitry of the 
interface chip may include N latches coupled to the data bus, 
Wherein N is an integer value corresponding to the number 
of interfaces in the interface chip. The latches may be data 
latches, and may provide access to the data bus for each of 
the N interfaces. A static random access memory (SRAM) 
may be coupled to each of the latches. The data movement 
circuitry may also include N address generators. The address 
generators may generate addresses in the SRAM, and may 
be under control of one or more of the interfaces or the 
processor. One of each of the address generators may 
correspond to one of the latches. The data movement cir 
cuitry also includes a phase clock generator, Wherein the 
phase clock generator is con?gured to generate a clock 
signal With N phases. Each of the N phases of the clock 
signal corresponds to one of the interfaces in the interface 
chip. Data may be transmitted betWeen the interfaces across 
the data bus in frames, Wherein each of the frames includes 
N time divisions. 

Various types of interfaces may be incorporated into 
different embodiments of the interface chip. The interfaces 
may include both serial and parallel interfaces. In one 
embodiment, a Universal Serial Bus Interface (U SB) may be 
present. Other types of interfaces include peripheral com 
ponent interconnect (PCI), general purpose I/O (GPIO), 
industry standard architecture (ISA), advanced graphics port 
(AGP), general purpose interface bus (GPIB), integrated 
drive electronics (IDE) and virtually any other type of 
interface architecture. 
By employing data movement circuitry Which moves data 

betWeen interface units using time division multiplexing, it 
may be possible to implement the interface chip Without 
using a memory management unit. This may result in a 
signi?cant reduction of both the complexity and the cost for 
the interface chip. In addition, it may be possible to elimi 
nate DMAC (direct memory access controller) circuitry 
from some embodiments. 

The design may also be scalable. Expanding the capacity 
of the interface chip may include adding additional SRAM, 
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latches, address generators, and interfaces. The clock signal 
may also be divided into additional phases to match the 
number of interfaces. In general, there is no theoretical limit 
to the number of interfaces that may be present in the 
interface chip. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other aspects of the invention Will become apparent upon 
reading the folloWing detailed description and upon refer 
ence to the accompanying draWings in Which: 

FIG. 1 (Prior Art) is a block diagram of one embodiment 
of an interface chip; 

FIG. 2 is a block diagram of one embodiment of a 
computer system implementing an interface chip as a 
peripheral controller; 

FIG. 3 is a block diagram of one embodiment of an 
interface chip con?gured for data transmissions using time 
division multiplexing; and 

FIG. 4 is a diagram illustrating the operation of one 
embodiment of the interface chip using time division mul 
tiplexing. 

While the invention is susceptible to various modi?ca 
tions and alternative forms, speci?c embodiments thereof 
are shoWn by Way of example in the draWings and Will 
herein be described in detail. It should be understood, 
hoWever, that the draWings and description thereto are not 
intended to limit the invention to the particular form dis 
closed, but, on the contrary, the invention is to cover all 
modi?cations, equivalents, and alternatives falling With the 
spirit and scope of the present invention as de?ned by the 
appended claims. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Moving noW to FIG. 2, a block diagram of one embodi 
ment of a computer system implementing an interface chip 
as a peripheral controller. Computer system 100 includes a 
central processing unit (CPU) 102. Embodiments having 
multiple instances of CPU 102 are possible and contem 
plated. CPU 102 is coupled to memory 104 by chipset logic 
110. Chipset logic 110 may provide a Wide variety of I/O 
functions for computer system 100. Chipset logic 110 may 
be coupled to a peripheral component interconnect (PCI) bus 
111. PCI bus 111 may alloW for the coupling of a plurality 
of peripheral devices (such as peripheral devices 112A, 
112B, and 112C shoWn here). Chipset logic 110 may also be 
coupled to disk drive 114 and universal serial bus (USB) 
interface 116. USB interface 116 may be a USB port, and 
may be coupled to USB peripheral/controller 117. Chipset 
logic 110 may be implemented using one or more interface 
chips, such as the one Which Will noW be described in 
reference to FIG. 3. 

Turning noW to FIG. 3, a block diagram of one embodi 
ment of an interface chip con?gured for data transmissions 
using time-division multiplexing is shoWn. Other embodi 
ments are possible and contemplated. Interface chip 200 
may be a peripheral controller, such as USB peripheral/ 
controller 117 of FIG. 2. Interface chip 200 includes by a 
microcontroller or CPU, shoWn here as MCU/CPU 201, in 
order to provide various control functions. MCU/CPU 201 
is coupled to both serial interface 205 and ATA interface 210 
by control lines 208 and 209, respectively, and may provide 
certain control functions to these interfaces. The interface 
chip includes a data bus 203. Data bus 203 is coupled to a 
static random access memory (SRAM) 220. In the embodi 
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4 
ment shoWn, SRAM 220 is a single-ported SRAM, and may 
provide buffering of data transferred Within the chip. Data 
bus 203 is also coupled to a plurality of latches, designated 
here as latch phase 0, latch phase 1, etc. In various embodi 
ments, there may be up to N latches, Where N is an integer 
value. For the embodiment shoWn, N:4. 

Latch phases 0, 1, and 2 are each coupled to an interface 
of the interface chip. Latch phase 0 is coupled to serial 
interface 205 by data bus 203. Serial interface 205 may 
provide an interface to a serial bus, such as a universal serial 
bus (U SB). Latch phase 2 in this embodiment is coupled to 
a parallel interface, ATA (Advanced Technology Attach 
ment) interface 210. ATA interface 201 may provide an 
interface to an ATA device, such as a disk drive or a 
CD-ROM drive. Latch phase 1 is coupled to MCU/ CPU 201 
via data bus 203. In the example shoWn, latch phase 3 is 
shoWn as unused for the sake of simplicity. Latch phase 3 
may also be coupled to an interface via data bus 203 in some 
embodiments, or may be reserved for future use in others. 

Data bus 203 may be shared by each of the interfaces to 
Which it is coupled, as Well as MCU/CPU 201. The sharing 
of data bus 203 may be accomplished using time division 
multiplexing. Clock divider 230 may used to divide an input 
clock signal into N different phases. This may alloW each of 
the interfaces to have access to the data bus at a frequency 
that is 1/N of the input clock frequency. For example, if the 
input clock in the embodiment shoWn is 60 MHZ, each of the 
interfaces may access data bus 203 at a rate of 15 MHZ. 
Access to the data bus for each of the interfaces is proved by 
the latches. For example, serial interface 205 may be granted 
access to the data bus by latch phase 0. Latch phase 0 is 
con?gured to receive phase 0 of the divided input clock 
signal in this embodiment. Similarly, ATA interface 210 may 
be given access to data bus 203 by latch phase 2, Which is 
con?gured to receive phase 2 of the divided input clock 
signal. 

In the embodiment shoWn, interface chip 200 also 
includes address multiplexer 225 and a plurality of address 
generators (AAG 0 through 3 in this embodiment). Address 
multiplexer 225 may be con?gured to select an address from 
one of tho se generated by one of the auto address generators. 
Data may be Written to or read from SRAM 200 at the 
address received from address multiplexer 225. The auto 
address generators may be implemented using simple binary 
counters, Which generate a neW address each time they are 
incremented. 
An example of the operation of interface chip 200 Will 

noW be presented. For the purposes of this discussion, it is 
assumed that data is to be transferred from serial interface 
205 to ATA interface 210. It is further assumed that serial 
interface 205 is a USB interface. 

Serial interface 205 may receive a USB packet in a serial 
fashion. Logic in serial interface 205 may read the USB 
packet endpoint (i.e. the logical destination of data in USB 
terminology). This may enable the appropriate address gen 
erator, Which is AAG 0 in this particular example. Enabling 
the address generator may comprise setting a certain number 
of bits to a start address. The address generator, imple 
mented as binary counter in the embodiment shoWn, may 
then be incremented by 1 for each double Word that is 
received. The address from the address generator may be 
passed through address multiplexer 225 to address lines of 
SRAM 220. An extra bit from the address generator may 
also be passed through address multiplexer 225. The extra 
bit may be a logic 1 or logic 0, depending on the ?nal 
destination of the data. For example, if the endpoint of the 
data is another interface (i.e. data is being transferred from 
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serial interface 205 to another interface), a logic 1 may be 
passed, While a logic 0 may be passed if serial interface 205 
is to receive data. 
As the data is streamed from serial interface 205, it may 

be Written directly into SRAM 220. During the Writing of 
data to SRAM 220, there is no intervention by MCU/CPU 
201. When serial interface 205 has completed the transfer of 
the USB packet to SRAM 220, it may then send an interrupt 
to MCU/CPU 201. In response to the interrupt, MCU/CPU 
201 may verify that the packet Was properly received and 
that data Written into SRAM 220 is valid. In the embodiment 
shoWn, MCU/CPU 201 may accomplish this task by check 
ing control registers present in serial interface 205. 

After validating the data Written into SRAM 220, MCU/ 
CPU may initiate data movement to the receiving interface, 
ATA interface 210 in this example. MCU/CPU may initiate 
data movement by setting AAG 2 to the starting address of 
the packet that Was Written into SRAM 220. The transfer of 
data to ATA interface 210 may then begin With no further 
intervention by MCU/CPU 201. Data may be read from 
SRAM 220 at the starting address of the packet and trans 
ferred to ATA interface 210. AAG 2 may increment for each 
address to Which packet data Was Written into SRAM 220 
until the entire packet has been transferred to ATA interface 
210. 

During the reading out of data from SRAM 220 to ATA 
interface 210 (When latch phase 2 is active), serial interface 
205 may continue receiving data from the universal serial 
bus. This data may then be transferred to SRAM 220 in a 
different bulfer location When latch phase 0 is active, While 
ATA interface 210 may forWard data to an attached ATA 
device. When latch phase 2 becomes active again, ATA 
interface 210 may receive data that serial interface 205 has 
previously Written to and bu?fered in SRAM 220. In this 
manner, both serial interface 205 and ATA interface 210 may 
be continuously sending and/or receiving data. Thus, data 
may ?oW through interface chip in a continuous fashion. 

Data transfers betWeen tWo interfaces may be interleaved 
With data transfers betWeen other interfaces Within interface 
chip 200 using time division multiplexing. In the example 
above, it may be possible for another data transfer betWeen 
tWo interfaces to be interleaved With the data transfer from 
serial interface 205. Each interface may be granted access to 
the data bus at a frequency that is 1/N of the input clock 
frequency. Transfers of data typically involve reading from 
or Writing to SRAM 220. Thus, it is possible for each device 
to perform a read or Write With respect to SRAM 220 during 
the time division in Which it is granted access to the data bus. 

Moving noW to FIG. 4, a diagram illustrating the opera 
tion of one embodiment of the interface chip using time 
division multiplexing is shoWn. During the operation of 
interface chip 200 of FIG. 3, the various devices are granted 
access to the data bus in a “round robin” fashion using 
time-division multiplexing. Latch 0 may be activated, 
thereby granting access to the data bus for serial interface 
205 at a clock rate that is, in this particular embodiment, 1A 
of the clock rate at Which SRAM 220 of FIG. 3 may be 
accessed. Latch 1 may be activated upon the deactivation of 
Latch 0, and may grant data bus access to MCU/CPU 201. 
Latch 2 may be activated When Latch 1 is deactivated, 
granting data bus access to ATA interface 210. The data bus 
may be in an idle state When Latch 3 is activated, as the 
embodiment shoWn does not utiliZe this latch to couple an 
interface to the bus. Other embodiments are possible and 
contemplated Wherein Latch 3 is used to couple an interface 
to the data bus. Following the deactivation of Latch 3, Latch 
0 is again activated, and this cycle may continue throughout 
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6 
the operation of interface chip 200. In addition, embodi 
ments With a greater or lesser number of latches (and hence, 
time divisions) are possible and contemplated. 

While the present invention has been described With 
reference to particular embodiments, it Will be understood 
that the embodiments are illustrative and that the invention 
scope is not so limited. Any variations, modi?cations, addi 
tions, and improvements to the embodiments described are 
possible. These variations, modi?cations, additions, and 
improvements may fall Within the scope of the inventions as 
detailed Within the folloWing claims. 
What is claimed is: 
1. An interface system for interfacing to one or more 

peripheral devices, the interface system comprising: 
a data bus; 
a ?rst plurality (N) of interfaces, Wherein at least tWo of 

the interfaces are of different types, Wherein each of the 
N interfaces comprises a respective clock input; 

a ?rst plurality (N) of latches, Wherein each of the N 
latches is con?gured to couple a corresponding one of 
the N interfaces to the data bus, Wherein each of the N 
latches comprises a respective clock input; 

a data bulfer coupled to each of the N latches via the data 
bus; and 

clock generation circuitry Which is operable to generate N 
clock signals, Wherein each one of the N clock signals 
is provided to a respective one of the N interfaces and 
to a corresponding respective one of the N latches; 

Wherein the clock generation circuitry is operable to 
generate each of the N clock signals in a time division 
multiplexed manner to enable each respective one of 
the N interfaces, through its corresponding one of the 
N latches, to access the data bulfer through the data bus, 
Wherein each respective one of the N interfaces thereby 
accesses the data bulfer in a time division multiplexed 
manner. 

2. The interface system as recited in claim 1, Wherein the 
clock generation circuitry comprises a phase clock genera 
tor, Wherein the N clock signals comprise N phases of a 
clock signal produced by the phase clock generator, Wherein 
each of the N phases corresponds to one of the N latches. 

3. The interface system as recited in claim 1, Wherein the 
data bulfer is a static random access memory (SRAM). 

4. The interface system as recited in claim 3, Wherein the 
SRAM is a single-ported SRAM. 

5. The interface system as recited in claim 3, further 
comprising: 

an address multiplexer coupled to the SRAM; and 
N address generators coupled to the address multiplexer, 

Wherein each of the N address generators corresponds 
to one of the N latches. 

6. The interface system as recited in claim 1, Wherein data 
is transmitted in frames, and Wherein each of the frames 
includes N time divisions, Wherein each of the N time 
divisions corresponds to one of the N latches. 

7. The interface system as recited in claim 1, Wherein at 
least one of the N interfaces is a serial interface. 

8. The interface system as recited in claim 7, Wherein the 
serial interface is a universal serial bus (U SB) interface. 

9. The interface system as recited in claim 1, Wherein at 
least one of the N interfaces is a parallel interface. 

10. The interface system as recited in claim 9, Wherein the 
parallel interface is an advance technology attachment 
(ATA) interface. 

11. The interface system as recited in claim 10, Wherein 
the parallel interface is a peripheral component interconnect 
(PCI) interface. 



US 7,114,019 B2 
7 

12. The interface system as recited in claim 1, further 
comprising a processor, Wherein the processor is coupled to 
one of the N latches via the data bus. 

13. The interface system as recited in claim 1, Wherein the 
interface system does not include a memory management 
unit. 

14. The interface system as recited in claim 1, Wherein the 
different types comprise a parallel bus type and serial bus 
type 

15. The interface system as recited in claim 1, Wherein the 
at least tWo interfaces of different types are operable to 
transfer different amounts of data to/from the data buffer 
during respective time periods. 

16. The interface system as recited in claim 1, Wherein 
each of the N interfaces is operable to transfer data in a 
direction toWard the data buffer or a direction from the data 
buffer during a respective time period. 

17. The interface system as recited in claim 1, Wherein 
during a respective time period a respective one of the N 
interfaces is operable to transfer data either to the data buffer 
or from the data buffer. 

18. The interface system as recited in claim 1, 
Wherein during each of at least three successive time 

periods, a respective one of the N interfaces is operable 
to transfer data either to the data buffer or from the data 
buffer. 

19. The interface system as recited in claim 1, 
Wherein, in a time period, each one of the N clock signals 

is provided to a respective one of the N interfaces and 
to a corresponding respective one of the N latches; 

Wherein during the time period each of the N interfaces 
performs a data buffer access; 

Wherein at least one of the N interfaces is operable to 
transfer data to the data buffer during the time period, 
and Wherein at least one of the N interfaces is operable 
to transfer data from the data buffer during the time 
period. 

20. The interface system as recited in claim 1, Wherein the 
N interfaces comprise: 

a USB interface; 
an ATA interface; and 
a PCI interface. 
21. The interface system as recited in claim 1, 
Wherein a ?rst interface of the N interfaces is operable to 

transfer data to a second interface of the N interfaces. 
22. The interface system as recited in claim 1, 
Wherein the interface system does not include a memory 
management unit. 

23. The interface system as recited in claim 1, 
Wherein the interface system does not include a direct 
memory access controller. 

24. The interface system as recited in claim 1, 
Wherein each of the N interfaces is operable to couple to 

at least one corresponding device; 
Wherein each at least one corresponding device is thereby 

operable to gain access to the data buffer in a time 
division multiplexed manner. 

25. A computer system comprising: 
a processor; 

a memory unit coupled to the processor; 
a plurality (N) of peripheral devices, Wherein at least tWo 

of the peripheral devices are of different types; and 
an interface system, Wherein the interface system com 

prises: 
a data bus; 
a ?rst plurality (N) of interfaces, Wherein at least tWo 

of the interfaces are of different types, Wherein each 
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8 
of the N interfaces comprises a respective clock 
input, Wherein each one of the N interfaces is 
adapted to interface to a respective one of the N 
peripheral devices; 

a ?rst plurality (N) of latches, Wherein each of the N 
latches is con?gured to couple a corresponding one 
of the N interfaces to the data bus, Wherein each of 
the N latches comprises a respective clock input; 

a data buffer coupled to each of the N latches via the 
data bus; and 

clock generation circuitry Which is operable to generate 
N clock signals, Wherein each one of the N clock 
signals is provided to a respective one of the N 
interfaces and to a corresponding respective one of 
the N latches; 

Wherein the clock generation circuitry is operable to 
generate each of the N clock signals in a time 
division multiplexed manner to enable each respec 
tive one of the N interfaces, through its correspond 
ing one of the N latches, to access the data buffer 
through the data bus, Wherein each respective one of 
the N interfaces thereby accesses the data buffer in a 
time division multiplexed manner, and Wherein each 
respective one of the N peripheral devices is thereby 
operable to access the data buffer in a time division 
multiplexed manner. 

26. The computer system as recited in claim 25, Wherein 
the clock generation circuitry comprises a phase clock 
generator, Wherein the N clock signals comprise N phases of 
a clock signal produced by the phase clock generator, 
Wherein each of the N phases corresponds to one of the N 
latches. 

27. The computer system as recited in claim 26, Wherein 
the one or more interface systems do not include a memory 

management unit. 
28. The computer system as recited in claim 25, further 

comprising: 
an address multiplexer coupled to the data buffer; and 
N address generators coupled to the address multiplexer, 

Wherein each of the N address generators corresponds 
to one of the N latches. 

29. The computer system as recited in claim 25, Wherein 
data is transmitted in frames, and Wherein each of the frames 
includes N time divisions, Wherein each of the N time 
divisions corresponds to one of the N latches. 

30. The computer system as recited in claim 25, Wherein 
at least one of the N interfaces is a serial interface. 

31. The computer system as recited in claim 30, Wherein 
the serial interface is a universal serial bus (USB) interface. 

32. The computer system as recited in claim 25, Wherein 
at least one of the N interfaces is a parallel interface. 

33. The computer system as recited in claim 32, Wherein 
the parallel interface is an advance technology attachment 
(ATA) interface. 

34. The computer system as recited in claim 32, Wherein 
the parallel interface is a peripheral component interconnect 
(PCI) interface. 

35. The interface system as recited in claim 25, Wherein 
the different types comprise a parallel bus type and serial bus 
type 

36. The interface system as recited in claim 25, Wherein 
the at least tWo interfaces of different types are operable to 
transfer different amounts of data to/from the data buffer 
during respective time periods. 

37. The interface system as recited in claim 25, Wherein 
each of the N interfaces is operable to transfer data in a 
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direction toward the data buffer or a direction from the data 
bulfer during a respective time period. 

38. The interface system as recited in claim 25, Wherein 
during a respective time period a respective one of the N 
interfaces is operable to transfer data either to the data buffer 
or from the data buffer. 

39. The interface system as recited in claim 25, 
Wherein during each of at least three successive time 

periods, a respective one of the N interfaces is operable 
to transfer data either to the data buffer or from the data 
buffer. 

40. The interface system as recited in claim 25, 
Wherein, in a time period, each one of the N clock signals 

is provided to a respective one of the N interfaces and 
to a corresponding respective one of the N latches; 

Wherein during the time period each of the N interfaces 
performs a data bulfer access; 

Wherein at least one of the N interfaces is operable to 
transfer data to the data bulfer during the time period, 
and Wherein at least one of the N interfaces is operable 
to transfer data from the data bulfer during the time 
period. 

41. The interface system as recited in claim 25, Wherein 
the N interfaces comprise: 

a USB interface; 
an ATA interface; and 
a PCI interface. 
42. An interface system for interfacing to one or more 

peripheral devices in a computer system, the interface sys 
tem comprising: 

a data bus; 
a ?rst plurality (N) of interfaces, Wherein each of the N 

interfaces comprises a respective clock input, and 
Wherein each of the N interfaces is operable to couple 
to at least one corresponding device, Wherein the N 
interfaces comprise a serial bus interface and a parallel 
bus interface; 

a ?rst plurality (N) of latches, Wherein each of the N 
latches is con?gured to couple a corresponding one of 
the N interfaces to the data bus, Wherein each of the N 
latches comprises a respective clock input; 

a data bulfer coupled to each of the N latches via the data 
bus; and 

clock generation circuitry Which is operable to generate N 
clock signals, Wherein each one of the N clock signals 
is provided to a respective one of the N interfaces and 
to a corresponding respective one of the N latches; 

Wherein the clock generation circuitry is operable to 
generate each of the N clock signals in a time division 
multiplexed manner to enable each respective one of 
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the N interfaces, through its corresponding one of the 
N latches, to access the data bulfer through the data bus, 
Wherein each respective one of the N interfaces thereby 
accesses the data buffer in a time division multiplexed 
manner, and Wherein each at least one corresponding 
device is thereby operable to gain access to the data 
buffer in a time division multiplexed manner; 

Wherein each of the N interfaces has a certain guaranteed 
amount of bandWidth. 

43. A peripheral controller chip for interfacing to one or 
more peripheral 

devices in a computer system, comprising: 
a data bus comprised on the peripheral controller chip; 
a ?rst plurality (N) of interfaces comprised on the periph 

eral controller chip, Wherein each of the N interfaces 
comprises a respective clock input, and Wherein each of 
the N interfaces is operable to couple to at least one 
corresponding device; Wherein at least tWo of the 
interfaces are of different types; 

a ?rst plurality (N) of latches comprised on the peripheral 
controller chip, Wherein each of the N latches is con 
?gured to couple a corresponding one of the N inter 
faces to the data bus, Wherein each of the N latches 
comprises a respective clock input; 

a data bulfer comprised on the peripheral controller chip 
and coupled to each of the N latches via the data bus; 
and 

clock generation circuitry comprised on the peripheral 
controller chip Which is operable to generate N clock 
signals, Wherein each one of the N clock signals is 
provided to a respective one of the N interfaces and to 
a corresponding respective one of the N latches; 

Wherein the clock generation circuitry is operable to 
generate each of the N clock signals in a time division 
multiplexed manner to enable each respective one of 
the N interfaces, through its corresponding one of the 
N latches, to access the data bulfer through the data bus, 
Wherein each respective one of the N interfaces thereby 
accesses the data buffer in a time division multiplexed 
manner, and Wherein each at least one corresponding 
device is thereby operable to gain access to the data 
buffer in a time division multiplexed manner. 

44. The peripheral controller chip as recited in claim 43, 
Wherein the peripheral controller chip does not include a 
memory management unit. 

45. The peripheral controller chip as recited in claim 43, 
Wherein the peripheral controller chip does not include a 

direct memory access controller. 

* * * * * 


